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(g) Novel process for constructing a cDNA library and a novel polypeptide and DNA coding the same. 



(§7) A process for constructing a cDNA library 
which has a selectivity for signal peptides, that 
makes it possible to efficiently identify unknown 
and useful polypeptide comprising a signal pep- 
tide. A novel polypeptide consisting of 89 amino 
acids (including a signal peptide) produced by a 
stroma cell line, which is useful as an agent for 
preventing or treating, for example, anemia, 
leukopenia or infections and the like, and DNAs 
coding for said polypeptide, have been iden- 
tified using the process of the invention. 
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codiL h foir n <!i 0n ^ 10 3 Pr0CeSS f ° r constructi "9 a °DNA library, and a novel polypeptide and a DNA 
7SS £2 ?T fe particularl * * rclates to a " «m*nt process for constructing a cDNA library having 

™ •SMsssr* and a novei po,ypeptide produced * a spe °™ - = ' 

codinofS^ 

coding for the same, there have been generally employed methods comprising confirming the taroet biotooical 
activrty .n a t.ssue or a cell culture medium and then cloning of a gene through the isolatfo ^anfourmS 

«og a ca^ 

t^'Z™* ? 18 [ requently observed that a a 6 "*, ^ich has been cloned with the guidance of a certain ac 
£m£ 3 ,° Wn P °' yPePtide ^ a <*ve polypeptides occumng IZo havt 

triceLt nf ,C t TT • ther ' ^ intraVita ' P****"* a °«ve polypeptides are secfe ed on. to a 
traceamount wh,ch makes the isolate and purification thereof and the confirmation of bioCca. ability 

it r«.«iw < ! 1 l raPid 1 d | eVe,0PmentS technit ' ues for constructing cONAs and sequencing techniques have made 
.t possible to qu.ckly sequence a large amount of cDNAs. By utilising these techniques a oroces^ whirh^Z 
pnses constructing cDNA libraries from various cells and tissues, donlng dU^^EZZtoZ 
nucleot.de sequences thereof, expressing the corresponding polypeptide and then analyzing tsphSS 
onTs nu^LT US6 ' Mth0U9 H thiS Pr0CeSS iS advanta 9eous a gene can be clSeo and n^mS 

ma J^r en l !" Vent0rS h3Ve StUdied the d0ni " 9 « 9enes ^ Proliferation and differentiation factors in he- 
SSC^ a "l' m Tr e SyStemS - Th6y have Paid attention to the fact »* *o* secretory proteinfsuch as 
a "^° r d ! ffarentiation facto ' s (^example various cytokines) and membrane plS ^ 
ceptors thereof (heremafter these proteins will be referred to generally as secretory proteins and^he Sk^ h^ 
sequences called signal peptides in the termini. Extensive sLie. have be^^^^ 
for efficiently and selectively cloning genes coding for signal peptides. As a result a proems nas now bee^ 

lioateTaTS ^ ^ ° DNAS With 3 high probabi,it >' of a s fcnal peptide are 

hgated at both their ends to l.nkers containing restriction enzyme sites which are different from each other 
These fragments aloneare rapidly produced in a large amount by the polymerase chain iSoScr£2£' 
so as to elevate the content of the fragments with a high probability of containing a *SS£?nES 
above^ent,oned fragment is introduced into an expression vector containing 5m se2 

Z2£2 ° ♦ laCki " 9 DNAencodi "9 tha corresponding signal peptide. ManJ seitory JroSnt 

and the l.ke are secreted or expressed on cell membrane even if the signal peptide has bear Tsuterituted Z 
a signal peptide of another protein. Therefore, if the known secretory protein or he like is « on c2 
membrane or outside the cells, th 

even ,f the agnai peptide thereof is substituted by that of another secretory protein or the^ke How^r to 
the applicants' knowledge, there has been no suggestion that these techniques be us Jo .JlSSSl 
done to provide a process for selectively cloning a signal peptide inventors have 

byinlrieur^^^ 

cod J 9 h ^slme enti0n ' Urth6r re ' ateS 10 3 "° Vel P0 ' yPeP,ide ° btained from "^cPo-tic cells and DNA 
. J h !;" Vanto , rS hav esoughta novel factor (polypeptide) produced by hematopoietic cells using the process 
^niS^ 

of thfoTv^fJfh 40 ident ! fy P0lypeptides havi "9 sequences identical or highly homologous with that 

iZ^^l ^!rXr enti r and ^ ° NAS C ° din9 for the same have «* any such 

sequences. Thus, to the best of the applicants' knowledge, the polypeptide of the present invention and the 

invt^L 9 * e r^^ 

aZS rd ^ Chem0kine famNy 38 " has a pattern <" C^OtCy. (X is opttonal am no aS 
Accordmgly. the present invention provides a process for constructing a cDNA library imSg 
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(1) synthesizing single-stranded DNA complementary to mRNA isolated from subject cells using a random 
primer and ligating oligo dT to the 3'-end of the single-stranded DNA; 

(2) converting the single-stranded DNA obtained in (1 ) to a double-stranded DNA using as primer a poly 
A oligomer ligated to a first restriction enzyme (enzyme I) site; 

5 (3) fragmenting the double-stranded DNA obtained in (2), fractionating the fragments obtained by size, 

ligating linker containing a second restriction enzyme (enzyme H) site, differing from the enzyme I, thereto 
and fractionating; 

(4) amplifying fragments containing the sites of restriction enzymes I and II by a polymerase chain reaction 
using a first primer containing the enzyme I site and a second primer containing the enzyme II site, di- 

10 gesting the cDNA thus amplified with the restriction enzymes, enzyme I and enzyme II and fractionating; 

and 

(5) ligating the cDNA fragment thus obtained upstream of a gene coding for a secretory protein or mem- 
brane protein having deleted therefrom the sequence coding for a signal peptide, integrating the ligated 
DNA into a eucaryotic cell expression plasmid vector, and transforming the vector into a host. 

is The invention further provides a polypeptide having the amino acid shown in SEQ ID. No. 1 , in substantially 
purified form, a homologue thereof or a fragment of the sequence or homologue of a fragment and DNA en- 
coding such a polypeptide. The polypeptide having the sequence shown in SEQ ID No. 1 has been identified 
using the process of the invention. 

Fig. 1 is a conceptions view of the process for constructing a cDNA library according to the present in- 

20 vention. 

Fig. 2 is a flow chart for the construction of a plasmid vector pcDL-SRa. 

Fig. 3 is a concept ional view of the process for constructing an EcoRI-SacI fragment of hG-CSF. 

Fig. 4 is a conceptional view of the process for constructing an Sacl-Kpnl fragment of hTac cDNA. 

Fig. 5 is a flow chart for the construction of pSGT and pSRT. 
25 Fig. 6 is a concept tonal view of the process for constructing an EcoRI-SacI fragment of hRARa. 

Fig. 7 is an FACS histogram showing the expression of a fusion protein hG-CSF-hTac on membrane. 

Fig. 8 is an FACS histogram showing the expression of a fusion protein hRAR-hTac on membrane. 

Fig. 9 is a conceptional view of the first half of the process for constructing the cDNA library of the Example. 

Fig. 10 is a conceptional view of the second half of the process or constructing the cDNA library of the 
30 Example. 

Fig. 11 is a hydrophobicity profile of (a part of) the polypeptide according to the present invention. 
The first subject of the present invention is concerned with a process for efficiently constructing a cDNA 
library of signal peptides. 

The process for constructing a cDNA library of signal peptides according to the present invention com- 
35 prises the following steps: 

(1 ) synthesizing a single-stranded DNAfrom mRNA isolated from the subject cells with the use of a random 
primer and adding oligo dT to the 3'-end of the single-stranded DNA thus obtained; 

(2) synthesizing a double-stranded DNAfrom the single-stranded DNA obtained in (1) using as a primer 
a poly A oligomer ligated to a specific restriction enzyme (enzyme I) site; 

40 (3) fragmenting the double-stranded DNA obtained in (2), fractionating the fragments obtained by size, 
ligating linker containing a specific restriction enzyme (enzyme II) site, differing from the enzyme I, thereto 
and fractionating again; 

(4) performing a PCR using a first primer containing the enzyme I site and a second primer containing 
the enzyme II site, digesting the cDNA thus amplified with enzyme I and enzyme II and fractionating; and 
45 (5) ligating the cDNA fragment upstream of the gene for a known secretory protein or membrane protein 
with the deletion of signal peptide and integrating the ligated DNA into an eucaryotic cell expression plas- 
mid vector, followed by transformation. 
Fig. 1 is a conceptional view of the above-mentioned steps. 
Now each of these steps will be illustrated in more detail. 
50 in the step (1), if required, the subject cells are stimulated with an appropriate stimulating agent, and then 
the mRNA is isolated in accordance with known methods as described for example by Okayama H. et al., Meth- 
ods in Enzymology, 154 . 3 (1987). 

As the subject cells, any cells may be used, so long as they have a possibility of producing a secretory 
protein or the like. For example, nerve cells and hematopoietic cells may be cited therefor. A single-stranded 
55 cDNA can be synthesized with the use of a random primer by methods known perse. A marketed random pri- 
mer is available therefor. Subsequently, oligo dT is added to the 3*-end of the single-stranded cDNA by using 
a terminal deoxytransferase. 

In the step (2), a double-stranded cDNA is synthesized by methods known perse. Any restriction enzyme 

3 
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ea ~ s ;:^ p 3^r " e i r se EcoRrand . a r r^r, su 0 ^ they dif,er from 

agarosegel electrophoresis ^J^SSSS^^^ ** ^ ° f 2 °° t0 500 bp * 
are fractionated into DNAs of ^'toSaTJZT poi ^ erass ' " «• "Bated and the cONAs 

enzyme may be used a^e enzle fiZ^RTT 9 . eleCtrophoresis - ** Scribed above, any 
creases the Mood that a <X fraam^nTcTtal^? , ^ The procedure in this ste P in " 

« the enzymes I and II. 9 k^'" 9 3 S,9na ' peptide exists in the P^t located between 

asCp\^ 

automated devices therefore are co^er^wlZ^T^^ I * ^ We " kn ° Wn technique and 
thus amplified is digested with enzTeTanTenz™ ?SJL ? J amP " fy 25 to 30 times " The cDNA 
« tionateintocDNAsofaoOtoSOObT ,andelectro P^sed on an agarose gel to thereby frac 

is ell. Z^^JS:^^2S-T ^ '* ^ de ' eti0n " Si9na ' PeptWe ' wnich 
expression « are integrated into an eucaryotic cel. 

This is followed by transformation of the vecS into fZ * ° f the rep ° rter 

*> Vanous known eucaryotic cell expression plasmid vectors for example dcDL SR„ s „h ^ „■ . 
capable of acting in Escherichia coft are usable in the present inveSon Wh ' Ch " 

ofanXVrut^^ 
asantibodymeth r .HumanTrr:~ 

cubated in a conventional manner and thus the cDNA SJrar^ rfSi S f ^' Transformants ma V °* in- 
said fragment. Further, nJ XJE , Jene ™™„* . ""^ H ° WeVer ' n0t ever * done contai " s 

system. Examples of the expression svsterr. for J**,.*™ * apprapnate s,zeand integrated into an expression 
n™keyCOS-7 cells, Chin^ 

cordance with well known methods such as the ^dextraTmethS 7* * * a£> 

the expression of the reporter gene is examined trmtS^Z^ f COmp,etion of the 'station, 
though the signal peptide' is the'one characSc to ?T * eVen 

reportergene has been expressed indicates that a s ^onal oeo ml S P I ^ ' S l ° "* tne fact tnat the 
into the library. Positive oools are furtte^Zf w P ? ofsome feretory protein has been integrated 

repeated untH a single c^ 
fluorescence-^ 

(RIA). depending on kinds of the employed reporter gene * rad,oimmun oassay 

probe and theful. nucleotide seXo^ 

ods which are wel! known by those ski lied inThe art ^ e^Z T^ZT^^^^ 
by the Maxam-Gilbert method or the dideoxy tern- rinato 225 n„ n " de ^ de ^nce ™»y be identified 
sequenced in accordance with a method , ™ ^ ° ther hand ' the fu " ,en 9 th ™Y be 

iatis, T., published by Cotd^pn^Hartw Sboratory r^ss ta^&lg] n9 ' Sambrook ' J " Fnts ch, E.F. and Man- 

srrTr n9 * ana ^ 

2 aDNAcod,ngforthepolypeptidedescribedintheabove(1V """iMai, 
! 3 n^^!" 9 8 nUde ° tide Sequence re P~sented by SEQ ID No 2- and 
(4) a DNA having a nucleotide sequence represented by SEQ ID No 3' 

preparatSic^re SSrSS a 
Seq. ID No. 1. /o * 98 * ° r " % of the Peptide in the preparation is that of the 
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A polypeptide homologue of the Seq. ID No. 1 will be generally at least 70%, preferably at least 80 or 90% 
and more preferably at least 95% homologous to the polypeptide of Seq. ID No. 1 over a region of at least 20, 
preferably at least 30, for instance 40, 60 or 100 more contiguous amino acids. Such polypeptide homologues 
will be referred to below as a polypeptide according to the invention. 

Generally, fragments of Seq. ID No. 1 or its homologues will be at lease 10, preferably at least 15, for ex- 
ample 20, 25, 30, 40, 50 or 60 amino acids in length, and are also encompassed by the term "a polypeptide 
according to the invention" as used herein, particular fragments of the polypeptides of the invention are frag- 
ments of which include amino acid residues numbered 1-70 in Seq ID No. 4 or a homologue thereof. 

A DNA capable of selectively hybridizing to the DNA of Seq. ID No. 2 or 3 will be generally at least 70%, 
preferably at least 80 or 90% and more preferably at least 95% homologous to the DNA of Seq. ID No. 2 or 3 
over a region of at least 20, preferably at least 30, for instance 40, 60 or 100 or more contiguous nucleotides. 
Such DNA will be encompassed by the term "DNA according to the invention". 

Particular DNA capable of selectively hybridising to the DNA of SEQ ID No. 2 or 3 is the nucleotide residues 
numbered 139-348 in SEQ ID No. 4 or a fragment thereof. 

DNA according to the invention may be used to produce a primer, eg. a PGR primer, a probe eg. labelled 
by conventional means using radioactive or non-radioactive labels, or the DNA may be cloned into a vector. 
Such primers, probes and other fragments of the DNA of Seq. ID No. 2 or 3 will be at least 15, preferably at 
least 20, for example 25, 30 or 40 nucleotides in length, and are also encompassed by the term "DNA according 
to the invention" as used herein. 

DNA according to the invention may be produced recombinantly, synthetically, or by any means available 
to those of skill in the art 

A further embodiment of the invention provides replication and expression vectors comprising DNA ac- 
cording to the invention. The vectors may be, for example, plasmid, virus or phage vectors provided with an 
origin of replication, optionally a promoter for the expression of the said DNA and optionally a regulator of the 
promotor. The vector may contain one or more selectable marker genes, for example an ampicillin resistance 
gene. The vector may be used in vitro , for example for the production of RNA corresponding to the DNA, or 
used to transform a host cell. 

A further embodi ment of the invention provides host cells transformed or transfected with the vectors for 
the replication and expression of DNA according to the invention, including the DNA Seq. ID No. 2 or 3 or the 
open reading frame thereof. The cells will be chosen to be compatible with the vector and may for example 
be bacterial, yeast, insect or mammalian. 

DNA according to the invention may also be inserted into the vectors described above in an antisense 
orientation in order to provide for the production of antisense RNA (DNA). Antisense RNA (DNA) may also be 
produced by synthetic means. Such antisense RNA (DNA) may be used in a method of controlling the levels 
of a polypeptide of the invention in a cell. 

A further embodiment of the invention provides a method of producing a polypeptide which comprises cul- 
turing host cells of the present invention under conditions effective to express a polypeptide of the invention. 
Preferably, in addition, such a method is carried out under conditions in which the polypeptide of the invention 
is expressed and then secreted from the host cells. 

The invention also provides monoclonal or polyclonal antibodies to a polypeptide according to the inven- 
tion. The invention further provides a process forthe production of monoclonal or polyclonal antibodies to the 
polypeptides of the invention. Monoclonal antibodies may be prepared by conventional hybridoma technology 
using a polypeptide of the invention or a fragment thereof, as an immunogen. Polyclonal antibodies may also 
be prepared by conventional means which comprise inoculating a host animal, for example a rat or a rabbit, 
with a polypeptide of the invention and recovering immune serum. 

The present invention also provides pharmaceutical compositions containing a polypeptide of the inven- 
tion, or an antibody thereof, in association with a pharmaceutical^ acceptable diluent or carrier. 

The invention also provides a polypeptide according to the invention or an antibody for use in a method 
of therapy or diagnosis on a human or animal body. 

The polypeptides of the present invention include not only those having the amino acid sequence repre- 
sented by the SEQ ID No. 1 but also those with partial deletion thereof (for example, a polypeptide consisting 
of the mature protein part alone, or consisting of a part of the mature protein essentially required for the ex- 
pression of the biological activity), those with partial replacement by other amino acid(s) (for example, a poly- 
peptide some of amino acids are replaced by those having similar properties) and those with partial addition 
or insertion of amino acid(s). 

It is well known that there are up to six different codons which may code for a single amino acid (for ex- 
ample, one type of codon for Met while six types of codon for Leu). Accordingly, the nucleotide sequence of 
the DNA can be changed without altering the amino acid sequence of the polypeptide. 
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Sea T . h DNo N ? C^ZTVH (2) *" °°*« for the P«*P«P«*i represented by 

sequence^ W * embodiment of the D ^ - ^ecified in (2) and represents a natural 

to thSS^^SSS rePreS6ntS 3 SeqUCnCe Wh6rein 3 " atUral -ationa, region is added 

Asignal I peptide is a highly hydrophobic region located immediately downstream of the translation initiation 

ipTn ssssrss: i hat th t e si9na ' peptide in the poiypept ' de * *• f^ssss^u 

Seo ID no ! tT~ P °T 0n 10 ^ 31 the 19 - p ° Siti0n in the amino acid ^™<* represented by 

fh! ™ t i k 189 " essential,v responsible for the expression of the biological activity corresponds to 
the part of the amino acid sequence of the Seq. ID No 1 lackino of the clonal nJtM. 7- »L correspon(,s t0 
part Thus the signal peptide never relates to me acuity * ' * ^ ^ ** ^ Pr ° tem 

The DNA having the nucleotide sequence represented by Sea ID No 3 can he n ™»rv a ™>H -„ , 
with the process described as the first subject of the presenUnvemfon ' ' *" aC °° rdanCe 

Once the nucleotide sequences represented by Seq. ID No. 2 and No. 3 are determined the DMA nf »h» 
present invention can be chemically synthesfced. Alternatively, the DNArfaTpnSSESiS car " 2 
tained by chem,ca..y synthesizing fragments of said nucleotide sequence and »5 the 

fragments as a probe. Further, the target DNA can be produced in a desired amount byCdudno vector 
DNAconta.mng said DNA into an appropriate host and then incubating the host ,ntroduc, "9 a v *ctor 

Examples of methods for obtaining the polypeptide of the present invention include- 

(1) isolation and purification from vital tissues or cultured cells; 

(2) chemical synthesis of peptides; and 

SE^^SSS! 9ene recombination techniques - From an industrial - — • 

!?T p,e ? ° f u the ex P ression s vstem (host-vector system) for producing the polypeptide by using gene re- 
combination techmques include those of bacteria, yeasts, insect cells and mammalian celfs 9 

fnr »h! ! *T* £ °* f ° r example> an initiator codon < ATG ) is a «ded to the 5'-end of the DNA codino 

1 er T P T " re9i °"- DNAthUS ° btained is then to the downstream of « JSmP*SS 

ST 21 ' ^ r m ° ter ' 130 P^Om0ter • »* Prom0ter ' 17 » romoter . *) ^d inserted So a veSor^ 
pable of functioning in E. coli (for example, pBR322 DUC18 ollCKi ^\ » _T 

vector. Next, an £ cof/strain Jorexamje ^^t^lV^^B^nflSSiS^ 

aTd ET - f U ^ 3 baCteria ' Si9nal ^axamp.e a sigL peptide ^3222 

P^io?^^ 

ing for the nucleotide sequence represented by Seq. ID No. 3 is inserted into the downstream of an aooroonate 

(for example, retrovirus vector, papilloma virus vector, vaccinia virus vector, SV40-series vector ete ViS« 
constructing an expression vector. Next, appropriate mammalian cells (for «JSS£S X 
nese hamster CHO cells, mouse L cells, etc.) are transformed with the UresS veSor SSS .21 and 
the trensformantis incubated in an appropriate medium. Thus the target polypeptide can oe3SZ Te 
-^edwm.^ 

DNA B illl Sin9 r the Pr0Ce f S forconstructi "9 a cDNA library which is the first subject of the present invention a 
DNA coding for a signal peptide of a secretory protein or a membrane protein can be eff icientlv MM Tand 
in its turn, an unknown and useful protein can be efficiently found out The novel polype* idTSfch ' 
ond subject of the present invention is produced and secreted from a stroma £ ESXSE the Xet 

In additmn, the above-mentioned polypeptide existing in vivo can be assayed by using a polyclonal anti 

I-S' m0 ^ C,0n ! 1 !" tib ° dy fof 831(1 P0,ypeptide ' Which fe applicaWe to ^diL on Llj^l 
said polypeptide and diseases or to the diagnosis of diseases and the like The oolvdonal antibol 

™a a r g ^ 
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The DNA according to the present invention serves as an important and essential template in the produc- 
tion of the polypeptide of the present invention which is expected to be highly useful. Further, the DNA of the 
present invention is applicable to the diagnosis and treatment of hereditary diseases, i.e., gene therapy, and 
therapy with ceasing the expression of the polypeptide by using antisense DNA(RNA). Furthermore, a gen- 
5 omic DNA can be isolated by using the DNA of the present invention as a probe. Similarly, a human gene for 
a related polypeptide being highly homologous with the DNA of the present invention and a gene of an organism 
other than human for a polypeptide being high homologous with the polypeptide of the present invention can 
be isolated. 

10 Examples 

The following Examples and Reference Example are illustrated, but not limit the present invention. 
Reference Example 1 

15 

Construction and expression of plasmid pcDL-SRa-h-G-CSF-hTac (pSGT) and plasmid pcDL-SRa-hRARa- 
hTac (pSRT) 

A plasmid, wherein a cDNA coding for a fusion protein of hG-CSF (human granulocyte colony stimulating 
factor, a typical example of a protein having a signal peptide) or hRARa (human retinoic acid receptor a, a 
20 typical example of a protein having no signal peptide), with hTac (human IL-2 receptor a, used as a reporter 
gene) was integrated into an eucaryotic cell expression plasmid vector pcDL-SRa having an SRa promoter 
[described in Mol. Cell. Biol., 8, 466 (1988), provided by Dr. Yutaka Takebe, National Institute of Health], was 
constructed. After transformation, the expression of the reporter protein on the membrane was examined. 
(1) By employing a plasimd pSP72-hG-CSF, wherein hG-CSF cDNA had been integrated into the EcoRI 
25 site of a plasmid pSP72 (purchased from Promega), as a template and using an SP6 promoter primer (pur- 

chased from Takara Shuzo Co., Ltd.) and an hG-CSF specific primer having an Sad site added thereto, 



5' GGA GATATC GAGCTCCTCGGGGTGGCACAG 3' 

30 EcoRV ,SacI 

hG-CSF cDNA antisense 

PCR was performed 25 cycles (at 95 °C for one minute, at 48 °C for two minutes and at 72 °C for two 
35 minutes). The amplified DNAf ragment was digested with Sacl-EcoRI and once subcloned into a plasmid 
pBlue script SK(+) (pBS). After digesting with Sacl-EcoRI again, an EcoRI-SacI fragment of hG-CSF was 
obtained. On the other hand, a plasmid pBS-hTac, wherein hTac cDNA had been integrated into the Hindlll 
site of pBS, was digested with Sacl-Kpnl to thereby give an Sacl-Kpnl fragment of hTac cDNA with the 
deletion of the signal sequence. These fragments were integrated into the EcoRI-Kpnl site of pcDL-SRa 
40 with the deletion of stuffer (Fig. 2) to thereby give a plasmid pcDL-SRa-hG-CSF-hTac (pSGT) (Figs. 3, 4 
and 5). 

Next by employing a plasmid pGEM3-hRARa, wherein hRARa cDNA had been integrated into the 
EcoRI site of a plasmid pGEM3, as a template and using an SP6 promoter primer and an hRARa specific 
primer having an Sacl site added thereto, 

45 

5' GGA GATATC £AQ£TQAATGGTGGCTGGGGATG 3' 
EcoRV Sacl 



hRARa cDNA antisense 

PCR was performed. Subsequently, the procedure employed in the above-mentioned case of G-CSF was re- 
peated to thereby give a plasmid pcDL-SRa-hRARa-hTac (pSRT) (Figs. 6, 4 and 5). 
55 (2) The pSGT or pSRT obtained in the above (1) was transfected into COS-7 cells by the DEAE-dextran 

method [described in detail in Current Protocol in Molecular Biology, chapter 9.2.1.]. After 48 hours, the 
cells were harvested from a dish and incubated together with mouse anti-Tac igG antibody for 20 minutes 
on ice. After eliminating free antibodies, the mixture was incubated together with goat anti-mouse igG an- 

7 
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a^lll ItT r th, ° Cyanate (F,TC) f ° r 20 minutes on ice - Af ter ^na«ng free antibo- 

dies again, the express.cn of a fusion protein G-CSF-Tac or RARa-Tac on the membrane was examined 
wrthafluorescence activated cell sorter (Model FACS Can. manufactured by BECTON DICKINSON here 
.nafter referred to simply as FACS). Figs. 7 and 8 show the results of the judgement U ' CK ' NS0N ' here 

the o^he'r Zd m RAR \ G ' CSF - Tac «" eXpreSSed °" the as ** Tac. As shown in Fig. 8, on 

the other hand RARa-Tac was not detected on the membrane but remained within the cells These resute 

Z EST T " cDNAf ra9ment containing a signal peptide is to the * SXZ t 

8adreporterprote,n,s expressed on the cell membrane, while when a cDr^fragment having noSrJert We 
is ligated, the reporter protein is not expressed. 9 9 ^ pt,de 

Example 1 

Construction of cDNA library having selectivity for signal peptides (Figs! 9 and 10) 

Total RNA was extracted from a mouse stroma cell line ST2 [cells supporting the survival and proliferation 

i* ' S l )] y guanidme-phenol-chloioform (AGPC) method [described in detail in "Saibo Kc- 

?i U „ ifT pS° k0rU {Pr ? tOCOi Ce " Ular En9ineerin9 ExPe^ents)-. published by ShuSha » - 3lt 
2TT Su^T PU K f ^ bY USi " 9 ° ,i9 ° (dT) -' ateX (°'^T30®. marketed from Take^o Co 
LM.). By using a random hexamer as a primer, a single-stranded cDNA was synthesized with reverse trar^ 
scnptase and dT was added to the 3'-end thereof with the use of terminal deoxytransferase AT 7 mr^ted 
to a restnction enzyme site containing EcoRI firmer obligated 



5' GA-n3C<3QQOfi.O CTCCSAfi GAATTC ( d A) 17 3" 
25 Notl Xhol EcoRI 

was annealed and a double-stranded cDNA was synthesized by using the same as a primer. Then the cDNA 
was fragmented by ultrasonication so as to give an average length of 300 bp and the cDNAs 2W to 500 

so i:^s;Tsr^ 



35 



40 



5 GAGGTACAAGCTT GATATC GAGCTCGCGG 3' 
3 CAT QTTCGAA CTATAG CTQC3AQCGCC 5' 

Hind III EcoRV Sad 

[see Nucleic Acids Res.. 18. 4293 (1990)] was ligated and cDNAs of 200 to 500 bp were fractionated aoain b„ 
agarose gel electrophoresis. By using a primer (NLC) containing an EcoRi site f ract,onated a 9 ai " * 

NLC 

5* GATGCGGCCGCCTCGAGGAATTC 3' 
45 and another primer (LLHES) containing an Sad site 

LLHES 

5' GAGGTACAAGCTTGATATCGAGCTCGCGG 3' 

50 

PCR was performed 25 cycles (at 94 °C for one minute, at 50 "C for two minutes and at 72 °C for two minutes) 
The amplified cDNA was digested with Sacl and EcoRI and cDNAs of 250 to 500 bp were f r^tonated^y aqar 
ose gel electrophoresis. The cDNA was ligated to a plasmid obtained by digesting pSRT (preparedtn Refere nee 

-5 5na ■ h ° ] T SaC ' ^ EC ° RI by USin9 T4 ° NA li9ase " Mt « trenLLtion^n^DHsT^ 
-5 cDNA library having a selectivity for signal peptides was obtained. 
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Example 2 

Screening and analysis of cDNA coding for signal peptide 

About 1,200 colonies in the library obtained in Example 1 were divided into 24 pools (about 50 colonies/pool). 

5 Plasmids of each pools were isolated by the miniprep method and transfected into COS-7 cells by the DEAE- 
dextran method. After 48 to 72 hours, cell surface-staining for Tac of the transfectant was performed in the 
same manner as described in Reference Example 1 and 6 positive pools were selected under a fluorescent 
microscope. Colonies of one pool from among the 6 positive pools were further divided and the same procedure 
as described above was repeated until a single clone was obtained. Thus a positive clone (pS-TT3) was ob- 

10 tained. Subsequently, by using two synthetic primers 

5' TTTACTTCTAGGCCTGTACG 3' 

(20 bases upstream from EcoRI cloning site, for sense) 
15 and 

5' CCATGGCTTTGAATGTGGCG 3' 

(20 bases downstream from Sad cloning site, for antisense) 

20 which were specific for the pcDL-SRa-Tac vector, the nucleotide sequence of the TT3 insert was determined. 
An open reading frame following the Tac cDNA with the deletion of the signal sequence in-frame was searched 
and converted into the deduced amino acid sequence. After performing a hydrophobicity profile, it was con- 
firmed that a hydrophobic region characteristic to a signal peptide was contained therein (Fig. 11). Further, 
the homology with data base on DNA and amino acid levels was examined. As a result, it has been found out 

25 that TT3 clone codes for an unknown protein. 

Example 3 

Screening of cDNA with the full length and determination of nucleotide sequence 
30 A cDNA library was constructed by using Super Script® Ramda System (marketed from BRL). Next, pS- 

TT3 was digested with Sad and EcoRI and a TT3 cDNA fragment was prepared by agarose gel electrophoresis. 
The library was screened by using an oligo-labeled TT3 cDNA fragment as a probe and thus a number of pos- 
itive clones were obtained. Among these clones, a TT3-1-6 clone showing the longest insert was selected and 
an Sall-Notl fragment excised from a Xgt22A vector was subcloned into pBS to thereby give a plasmid pBS- 
35 TT316. By using a T7 primer, the nucleotide sequence of 300 bp in the 5'-terminal of TT3-1-6 cDNA was de- 
termined. Thus it was confirmed that the sequence identical with TT3 of the probe existed in the most 5'-end 
ofTT3-1-6. 

Next, a number of pBS-TT316 variant plasmids lacking of the 5-end or the 3'-end of TT3-1-6 cDNA were 
constructed by using an Exolll/Mung Bean Deletion Kit (manufactured by Stratagene). By using these variant 

40 plasmids, the nucleotide sequence of the full length of the cDNA was determined (sequence No. 3). From the 
full length cDNA sequence data, an open reading frame was determined and further translated into an amino 
acid sequence. Thus the sequence represented by Seq. ID No. 1 was obtained. The amino acid sequence at 
the 30- to 40-positions in the N-terminal of the amino acid sequence thus obtained were compared with known 
signal peptides. Thus the signal peptide part of this polypeptide was deduced to thereby give the sequence 

45 represented by Seq. ID No. 4. 



50 
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SEQUENCE LISTING 

GENERAL INFORMATION: 
APPLICANT: 

NAME: Ono Pharmaceutical Co., Ltd. 
STREET: 1-5 Doshomachi 2-chome 
CITY: Osaka 
is COUNTRY: Japan 

POSTAL CODE (ZIP): 541 
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20 



25 



30 



35 



50 



TITLE OF THE INVENTION: 

Process for constructing cDNA library, and novel polypeptide and 
DNA coding for the same 
NUMBER OF SEQUENCES: 4 



SEQUENCE NO: 1 
LENGTH: 89 amino acids 
TYPE: amino acid 
TOPOLOGY: linear 
molecule TYPE: protein 
40 SEQUENCE: Seq. id No. i 

Met Asp Ala Lys Val Val Ala Val Le u Ala Leu Val Leu Ala Ala Leu 

,5 Cys lie Ser Asp Gly Lys Pro Val S er Leu Ser Tyr Arg Cys Pro Cys 

Arg Pne Phe Glu Ser His lie Ala Arg Ala Asn Val Lys «L° Leu Lys 

40 45 
lie Leu Asn Thr Pro Asn Cys Ala Leu Gin lie Val Ala Arg Leu Lys 

^ 60 
Asn Asn Asn Arg Gin Val Cys He Asp P ro Lys Leu Lys Trp lie Gin 

Glu Tyr Leu Glu Lys Ala Leu Asn Lys 
85 



75 80 
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SEQUENCE NO: 2 

LENGTH: 267 base pairs 
5 TYPE: nucleic acid 

STRANDEDNESS: single 

TOPOLOGY: linear 
10 molecule TYPE: cDNA to mRNA 

SEQUENCE: Seq. ID No. 2 

f5 

ATGGACGCCA AGGTCGTCGC CGTGCTGGCC CTGGTGCTGG CCGCGCTCTG CATCAGTGAC 60 
GGTAAACCAG TCAGCCTGAG CTACCGATGC CCCTGCCGGT TCTTCGAGAG CCACATCGCC 120 
AGAGCCAACG TCAAGCATCT GAAAATCCTC AACACTCCAA ACTGTGCCCT TCAGATTGTT 180 

20 

GCACGGCTGA AGAACAACAA CAGACAAGTG TGCATTGACC CGAAATTAAA GTGGATCCAA 240 
GAGTACCTGG AGAAAGCTTT AAACAAG 267 

25 SEQUENCE NO: 3 

LENGTH: 1797 base pairs 
TYPE: nucleic acid 

30 

STRANDEDNESS: single 
TOPOLOGY: linear 
35 molecule TYPE: cDNA to mRNA 
SEQUENCE: Seq. id No. 3 

40 

GACCACTTTC CCTCTCGGTC CACCTCGGTG TCCTCTTGCT GTCCAGCTCT GCAGCCTCCG 60 
GCGCGCCCTC CCGCCCACGC CATGGACGCC AAGGTCGTCG CCGTGCTGGC CCTGGTGCTG 120 
GCCGCGCTCT GCATCAGTGA CGGTAAACCA GTCAGCCTGA GCTACCGATG CCCCTGCCGG 180 
45 TTCTTCGAGA GCCACATCGC CAGAGCCAAC GTCAAGCATC TGAAAATCCT CAACACTCCA 240 
AACTGTGCCC TTCAGATTGT TGCACGGCTG AAGAACAACA ACAGACAAGf GTGCATTGAC 300 
CCGAAATTAA AGTGGATCCA AGAGTACCTG GAGAAAGCTT TAAACAAGTA AGCACAACAG 360 
n CCCAAAGGAC TTTCCAGTAG ACCCCCGAGG AAGGCTGACA TCCGTGGGAG ATGCAAGGGC 420 
AGTGGTGGGG AGGAGGGCCT GAACCCTGGC CAGGATGGCC GGCGGGACAG CACTGAC1GG 480 
GGTCATGCTA AGGTTTGCCA GCATAAAGAC ACTCCGCCAT AGCATATGGT ACGATATTGC 540 
AGCTTATATT CATCCCTGCC CTCGCCCGTG CACAATGGAG CTTTTATAAC TGGGGTTTTT 600 
CTAAGGAATT GTATTACCCT AACCAGTTAG CTTCATCCCC ATTCTCCTCA TCCTCATCTT 660 

11 
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CATTTTAAAA AGCAGTGATT ACTTCAAGGG CTGTATTCAG TTTGCTTTGG AGCTTCTCTT 720 
TGCCCTGGGG CCTCTGGGCA CAGTTATAGA CGGTGGCTTT GCAGGGAGCC CTAGAGAGAA 780 
ACCTTCCACC AGAGCAGAGT CCGAGGAACG CTGCAGGGCT TGTCCTGCAG GGGGCGCTCC 840 
TCGACAGATG CCTTGTCCTG AGTCAACACA AGATCCGGCA GAGGGAGGCT CCTTTATCCA 900 
GTTCAGTGCC AGGGTCGGGA AGCTTCCTTT AGAAGTGATC CCTGAAGCTG TGCTCAGASA 960 
CCCTTTCCTA GCCGTTCCTG CTCTCTGCTT GCCTCCAAAC GCATGCTTCA TCTGACTTCC 1020 
GCTTCTCACC TCTGTAGCCT GACGGACCAA TGCTGCAATG GAAGGGAGGA GAGTGATGTG 1080 
GGGTGCCCCC TCCCTCTCTT CCCTTTGCTT TCCTCTCACT TGGGCCCTTT GTGAGATTTT 1140 
TCTTTGGCCT CCTGTAGAAT GGAGCCAGAC CATCCTGGAT AATGTGAGAA CATGCCTAGA 1200 
TTTACCGACA AAACACAAGT CTGAGAATTA ATCATAAACG GAAGTTTAAA TGAGGATTTG 1260 
GACCTTGGTA ATTGTCCCTG AGTCCTATAT ATTTCAACAG TGGCTCTATG GGCTCTGATC 1320 
GAATATCAGT GATGAAAATA ATAATAATAA TAATAATAAC GAATAAGCCA GAATCTTGCC 1380 
ATGAAGCCAC AGTGGGGATT CTGGGTTCCA ATCAGAAATG GAGACAAGAT AAAACTTGCA 1440 
TACATTCTTA TGATCACAGA CGGCCCTGGT GGTTTTTGGT AACTATTTAC AAGGCATTTT 1500 
TTTACATATA TTTTTGTGCA CTTTTTATGT TTCTTTGGAA GACAAATGTA TTTCAGAATA 1560 
TATTTGTAGT CAATTCATAT ATTTGAAGTG GAGCCATAGT AATGCCAGTA GATATCTCTA 1620 
TGATCTTGAG CTACTGGCAA CTTGTAAAGA AATATATATG ACATATAAAT GTATTGTAGC 1680 
TTTCCGGTGT CAGCCACGGT GTATTTTTCC ACTTGGAATG AAATTGTATC AACTGTGACA 1740 
TTATATGCAC TAGCAATAAA ATGCTAATTG TTTCATGCTG TAAAAAAAAA AAAAAAA 17 97 

SEQUENCE NO: 4 

LENGTH: 1797 base pairs 

TYPE: nucleic acid 

STRANDEDNESS: single 

TOPOLOGY: linear 

MOLECULE TYPE : cDN A to mRN A 

ORIGINAL SOURCE 

ORGANISM: Mouse 

CELL LINE: ST2 
FEATURE 

NAME/KEY: CDS 

LOCATION: 82 351 

IDENTIFICATION METHOD: P 
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NAME/KEY: sig peptide 
LOCATION: 82 138 
s IDENTIFICATION METHOD: S 



NAME/KEY: mat peptide 
LOCATION: 139 ..348 
IDENTIFICATION METHOD: S 
1S SEQUENCE: Seq. ID No. 4 



25 



30 



35 



GACCACTTTC CCTCTCGGTC CACCTCGGTG TCCTCTTGCT GTCCAGCTCT GCAGCCTCCG 60 

20 GCGCGCCCTC CCGCCCACGC C ATG GAC GCC AAG GTC GTC GCC GTG CTG GCC 111 

Met Asp Ala Lys Val Val Ala Val Leu Ala 
-15 -10 

CTG GTG CTG GCC GCG CTC TGC ATC AGT GAC GGT AAA CCA GTC AGC CTG 159 

Leu Val Leu Ala Ala Leu Cys lie Ser Asp Gly Lys Pro Val Ser Leu 

-5 1 5 

AGC TAC CGA TGC CCC TGC CGG TTC TTC GAG AGC CAC ATC GCC AGA GCC 207 

Ser Tyr Arg Cys Pro Cys Arg Phe Phe Glu Ser His lie Ala Arg Ala 

10 15 20 

AAC GTC AAG CAT CTG AAA ATC CTC AAC ACT CCA AAC TGT GCC CTT CAG 255 

Asn Val Lys His Leu Lys lie Leu Asn Thr Pro Asn Cys Ala Leu Gin 

25 30 35 

ATT GTT GCA CGG CTG AAG AAC AAC AAC AGA CAA GTG TGC ATT GAC CCG 303 

lie Val Ala Arg Leu Lys Asn Asn Asn Arg Gin Val Cys lie Asp Pro 

40 45 50 55 

AAA TTA AAG TGG ATC CAA GAG TAC CTG GAG AAA GCT TTA AAC AAG TAA 351 

Lys leu Lys Trp He Gin Glu Tyr Leu Glu Lys Ala Leu Asn Lys 

60 65 70 

45 GCACAACAGC CCAAAGGACT TTCCAGTAGA CCCCCGAGGA AGGCTGACAT CCGTGGGAGA 411 

TGCAAGGGCA GTGGTGGGGA GGAGGGCCTG AACCCTGGCC AGGATGGCCG GCGGGACAGC 471 

ACTGACTGGG GTCATGCTAA GGTTTGCCAG CATAAAGACA CTCCGCCATA GCATATGGTA 531 

CGATATTGCA GCTTATATTC ATCCCTGCCC TCGCCCGTGC ACAATGGAGC TTTTATAACT 591 

50 

GGGGTTTTTC TAAGGAATTG TATTACCCTA ACCAGTTAGC TTCATCCCCA TTCTCCTCAT 651 
CCTCATCTTC ATTTTAAAAA GCAGTGATTA CTTCAAGGGC TGT A TTC AGT TTGCTTTGGA 711 
GCTTCTCTTT GCCCTGGGGC CTCTGGGCAC AGTTATAGAC GGTGGCTTTG CAGGGAGCCC 771 
55 TAGAGAGAAA CCTTCCACCA GAGCAGAGTC CGAGGAACGC TGCAGGGCTT GTCCTGCAGG 831 
GGGCGCTCCT CGACAGATGC CTTGTCCTGA GTC AAC AC A A GATCCGGCAG AGGGAGGCTC 891 



40 
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CTTTATCCAG TTCAGTGCCA GGGTCGGGAA GCTTCCTTTA GAAGTGATCC CTGAAGCTGT 951 
GCTCAGAGAC CCTTTCCTAG CCGTTCCTGC TCTCTGCTTG CCTCCAAACG CATGCTTCAT 1011 
CTGACTTCCG CTTCTCACCT CTGTAGCCTG ACGGACCAAT GCTGCAATGG AAGGGAGGAG 107! 
AGTGATGTGG GGTGCCCCCT CCCTCTCTTC CCTTTGCTTT CCTCTCACTT GGGCCCTTTG 1131 
TGAGATTTTT CTTTGGCCTC CTGTAGAATG GAGCCAGACC ATCCTGGATA ATGTGAGAAC 119! 
ATGCCTAGAT TTACCCACAA AACACAAGTC TGAGAATTAA TCATAAACGG AAGTTTAAAT 1251 
GAGGATTTGG ACCTTGGTAA TTGTCCCTGA GTCCTATATA TTTCAACAGT GGCTCTATGG 1311 
GCTCTGATCG AATATCAGTG ATGAAAATAA TAATAATAAT AATAATAACG AATAAGCCAG 1371 
AATCT TGCC A TGAAGCCACA GTGGGGATTC TGGGTTCCAA TCAGAAATGG AGACAAGATA 1431 
AAACTTGCAT ACATTCTTAT GATCACAGAC GGCCCTGGTG GTTTTTGGTA ACTATTTACA 14 91 
AGGCATTTTT TTACATATAT TTTTGTGCAC TTTTTATGTT TCTTTGGAAG ACAAATGTAT 1551 
TTCAGAATAT ATTTGTAGTC AATTCATATA TTTGAAGTGG AGCCATAGTA ATGCCAGTAG 1611 
ATATCTCTAT GATCTTGAGC TACTGGCAAC TTGTAAAGAA ATATATATGA CATATAAATG 1671 
TATTGTAGCT TTCCGGTGTC AGCCACGGTG TATTTTTCCA CTTGGAATGA AATTGTATCA 1731 
ACTGTGACAT TATATGCACT AGCAATAAAA TGCTAATTGT TTCATGCTGT AAAAAAAAAA 1791 
AAAAAA 

1797 



Claims 



1. A process for constructing a cDNAIibrary comprising: 

ilS heSiZin9 ?r 9l r tra ? ded DNAcom P ,ementar y tom RNA isolated from subject cells usingaran- 
dom polymer and (.gating oligo dT to the 3'-end of the single-stranded DNA" 
(2) converting the single-stranded DNA obtained in (1) to a double-stranded DNA using as primer a 
poly A oligomer ligated to a first restriction enzyme (enzyme I) site- 

ST*?'" 9 *! double - stranded DNAobtained in (2), fractionating the fragments obtained by size 

a:: k s s* second restriction ^ — - «u t 

(4) amplifying fragments containing the sites of restriction enzymes I and II by a polymerase chain re- 
action usmg a f.rst pnmer containing the enzyme I site and a second primer oonSnTg the enzyme^ 

(5) ligatingthecDNIAfragmentthusobtainedu 

DNA ,nto a eucaryot.c cell expression plasmid vector, and transforming the vector into a host 
" ^hT 888 "TO*" 9 to daim 1 ' Wherei " EC0RI is used 355 the en2 y me Sacl is used as the enzyme II 

ffSKssar fe used as a — secretory — - — -* ■ 

. A polypeptide according to claim 1 having the amino acid sequence shown in SEQ ID No. 1. 

' l P n~ T PriSin9 > I P°!y peptide accordi "9 to d aim 3 or 4, having the amino acid sequence of re- 
SSiT T f ° ' D Na 4 subste ^'y P«nfied form, a homologue thereof, or a f ragmem 
of the sequence or homologue of a fragment «»«s"«nu 
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6. A polypeptide according to claim 5 having the amino acid sequence shown of residues 1 to 70 shown in 
SEQ ID No. 4. 

7. DNA encoding a polypeptide according to any one of the preceding claims. 

8. DNA according to claim 7 having the nucleotide sequence shown in SEQ ID No. 2 or a fragment thereof 
capable of selectively hybridizing to SEQ ID No. 2. 

9. DNA according to claim 7 having the nucleotide sequence shown in SEQ ID No. 3 or a fragment thereof 
capable of selectively hybridizing to SEQ ID No. 3. 

10. DNA according to claim 7 having the nucleotide sequence of residues 139 to 348 shown in SEQ ID No. 
4, or a fragment thereof capable of selectively hybridizing to the nucleotide sequence of residues 139 to 
348 shown in SEQ ID No. 4. 

11. DNA according to claim 10 having the nucleotide sequence of residues 139 to 348 shown in SEQ ID No. 
4. 

12. A replication and expression vector comprising DNA according to any one of claims 7 to 11 . 

20 13. Host cells transformed or transfected with a replication and expression vector according to claim 12. 

14. A method of producing a polypeptide which comprises culturing host cells according to claim 13 under 
conditions effective to express a polypeptide according to any one of claims 3 to 6. 

2s 15. A monoclonal or polyclonal antibody to a polypeptide according to any one of claims 3 to 6. 

16. A pharmaceutical composition containing a polypeptide according to any one of claims 3 to 6 or an anti- 
body according to claim 15 in association with a pharmaceutical! y acceptable diluent or carrier 

30 
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Figure 2 
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Figure 3 
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Figure 4 



hlL-2R(Tac) 

Hind III 



Hind III 













—i — 



CDM8-hTac 



Hind III 



digesting with Hind III 



Hind III 



subcloning into pBS Hind III 



Hind III 



Hind III 



EcoRI 



Sad 



Kpnl 



pBS-hTac 



Sad 



digesting with Sacl-Kpnl 



Kpnl 

H 



hTac(A leader) 



19 



BNSOOCID: <EP 06O7054A2_l_> 



EP 0 607 054 A2 



Figure 5 
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Figure 6 
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Figure 7 




22 



BNSDOCID: <EP 0607054A2_L> 



EP 0 607 054 A2 



Figure 8 
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Figure 9 
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Figure 10 
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